The degree of patient's suffering in association with radiological evidence of osteoarthritis (OA) determines the time point of surgery. Thus, a more clear understanding of the association between clinical and radiological symptoms of OA is necessary. Objectives: Here we aim to evaluate how clinical and radiographic symptoms of patients are associated with each other in an Iranian Knee OA population. Methods: In a cross -sectional study, patients with knee OA were recruited. The diagnosis of OA was made using the criteria of American College of Rheumatology (ACR) Classification. Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC) was used as an indicator of self-reported disability. The Kellgren -Lawrence index was used for OA grading.
Background
Osteoarthritis (OA) is the most prevalent form of arthritis and a major public health problem throughout the world. The prevalence of symptomatic knee OA is estimated 10% in men and 13% in women at the age of 60 years or older (1) .
The goal of the treatment is to reduce symptoms and prevent further functional deterioration. According to the evidence-based evaluation and treatment guidelines, the treatment of knee OA should start with a conservative approach. If the symptoms persist after the appropriate use of the nonsurgical treatment, a surgical approach should be considered (2) .
The indication of surgery is based on symptoms, OA stage, and patient -related factors such as age, level of physical activity, and comorbidities. In the end, the degree of patient's suffering in association with radiological evidence of OA determines the time point of surgery (2) .
Total knee arthroplasty (TKA) is one of the most clinically successful and cost -effective OA surgery developed during the last century. However, the potential complications of TKA urge the need for a more accurate identification of patients who are appropriate candidates for this approach (3, 4) .
Objectives
Here we aim to evaluate how clinical and radiographic symptoms of patients are associated with each other in an Iranian Knee OA population.
Methods
In a cross -sectional study, patients with knee OA who were referred to the knee clinic of our center were recruited. The diagnosis of OA was made using the criteria of American College of Rheumatology (ACR) Classification (5) . Patients with known disorders affecting the clinical symptoms of OA including other arthropathies, serious systemic diseases, depression, and neoplasm were excluded from the study.
The Persian version of Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC) was used as an indicator of self -reported disability (5) . The WOMAC scores were presented as percentage and a lower percentage indicated a more disability.
Full weight -bearing anteroposterior and lateral radiographs of both knees were used for the radiographic evaluation of the knees. The Kellgren -Lawrence index was used for grading the knee OA on a scale of 0 to IV, where 0 = normal knee and IV =severe OA (6) . The radiographs were observed by a fellowship trained knee surgeon.
The study was approved by the ethics committee of Iran University of Medical Sciences under the code of IR.IUMS.REC 1396.31786 and informed consent was obtained from each patient prior to participation in the study.
Statistical Analysis
IBM SPSS for Windows, version 16, was used for statistical analysis of data. Descriptive analysis of the data was presented as the mean ± standard deviation (SD) or number and percentage. The normality of data was assessed using the Kolmogorov -Smirnoff test. T -test or ANOVA was used for the comparison of normally distributed variables between groups. Mann -Whitney U or Kruskal -Wallis test were used for the comparison of non-normally distributed variables between groups. Chi -Square test was used to determine whether a significant difference exists between the expected frequencies and the observed frequencies in one or more categories. The Pearson's of Spearman's correlation coefficient was used to evaluate the potential correlation between variables. A p value of ≤ 0.05 was considered statistically significant.
Results
A total of 131 patients were identified with knee OA. A concurrent disorder was observed in 35 patients who were excluded from the study. The final data analysis was performed on the remaining 96 patients, including 77 females and 19 males, with a mean age of 53.27 ± 10 years (ranging from 32 to 89 years). The mean duration of disease was 44.7 ± 52 months, ranging from 2 to 240 months. The OA was graded as I, II, III, and IV in 28, 35, 19, and 14 patients, respectively. The mean WOMAC score was 55.2 ± 20.5, ranging from 6.3 to 100. The clinical and demographic characteristics of the patients are demonstrated in Table 1 . The mean WOMAC score ranged from 6.3 to 100 in grade I, from 30.2 to 94.8 in grade II, from 23 to 76 in grade III, and from 21.9 to 79.6 in grade IV. The WOMAC score ranged from 6.3 to 94.8 in females and from 21.9 to 100 in males. Although the distribution of OA grades was not significantly different based on the gender of patients (p = 0.46), the mean WOMAC score was significantly lower (higher disability) in female patients (p = 0.018).
The mean WOMAC score was considerably lower in higher grades of OA, as well. However, this difference was not statistically significant (p = 0.12). Furthermore, the WOMAC score was not significantly correlated with the grade of OA (p = 0.1, r = -0.188). However, when we strat-2
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ified the patients based on their gender, a strong correlation was observed between WOMAC scores and OA grade in male patients (p < 0.001, r = -0.882), while it was still non-significant in female patients (p = 0.9, r = 0.002). A significant association was observed between the grade of OA and the age of patients so that higher grades were seen in higher ages (p < 0.001). Accordingly, a significant negative correlation was observed between the age of patients and WOMAC scores (p = 0.03, r = -0.247). In this respect, a lower WOMAC score was detected in older patients.
No significant correlation was observed between the disease duration and WOMAC score (p = 0.07, r = 0.211).
Discussion
Although clinical and radiological symptoms both play a crucial role in the selection of therapeutic approach in knee OA, little is known regarding the association of clinical and radiographic symptoms (2) . Severe pain is identified by 95% of the orthopaedic surgeons as a very important factor in making the decision to perform a TKA (7) . However, ample evidence suggests a discrepancy between the presence of radiological and clinical symptoms of OA (8) (9) (10) (11) .
Several factors including educational level, life satisfaction, number of comorbidities, female sex, and physiological conditions such as depression have been associated with self -reported pain and physical function in OA (12) (13) (14) . Whatever the reason is, it is important to have a clear understanding of the association between clinical and radiological symptoms as this discrepancy could affect the therapeutic decision -making and the patient's outcome.
Here we aimed to evaluate the association of clinical and radiological symptoms in Iranian patients with knee OA. According to our results, no significant association was observed between the clinical and radiographic symptoms in female patients, while they were significantly associated in the male population.
Tonelli et al. assessed differences in pain, pain sensitivity, function, psychosocial variables, and physical activity between 208 women and men with knee OA. According to their results, women with knee OA showed significantly more pain, greater pain sensitivity, poorer perceived function, and more impairment on specific functional tasks (15) .
De Filippis et al. assessed factors influencing bodily pain, physical function, and social functioning in patients with osteoarthritis. Female sex was associated with more bodily pain in their study (12) .
Such differences in pain perception between male and female participants could be attributed to many known and unknown factors. For example, it has been revealed that healthy women and men differ on quantitative sensory testing measures including pressure pain threshold, heat, and cold measures (16) . However, it is not clear if these differences in pain sensitivity persist in chronic knee pain, too. Women and men may also differ on psychosocial factors.
Women also have higher rates of depression (17) . Thus, higher self -reported pain in women could be attributed to differences in psychosocial variables. For instance, anxiety has been reported to be associated with knee pain in women. Creamer et al. investigated the association between anxiety and depression and reporting of knee pain. Based on their results, women reporting knee pain in the absence of radiographic osteoarthritis had higher anxiety scores than those without pain (18) .
Our study had some weaknesses that should be pointed out. The unequal number of males and females could be regarded as the main limitation of this study. Thus, further study with a more matched population is needed to clarify the role of sex in association with self-reported disability.
Altogether, these results suggest that the orthopedists should consider the potential discrepancy between clinical and radiographic symptoms of OA in their decisionmaking, especially in the female population. Moreover, they should be aware of the factors that might affect this discrepancy, including psychological determinants. This information enables them to rule out the source of pain other than OA and address this pain more adequately.
